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SPECIFICATION 



HEATSHRINKABLE POLYESTER TYPE FILM 



TECHNICAL FIELD 

The first invention relates to a heat-shrinkable polyester tjnpe film 
excellent in a slipping property and abrasion resistance and more 
particularly to a heat-shrinkable polyester type and easily slipping film 
having a good slipping property in the outer face when used as a label for a 
beverage bottle, stain-proofness against wear debris at the time of secondary 
processing or in a vending machine, and suitable for use as labels for 
beverages to be sold by automatic vending machines. 

The second invention relates to a heat-shrinkable polyester type and 
easily slipping film excellent in a slipping property in the inner face in the 
case of using the film as a label for a beverage bottle and suitable for use as 
labels for beverages having a good sHpping property in relation to PET 
bottles. 

BACKGROUND ART 

Conventionally, heat-shrinkable polyester films have been used in a 
wide variety of uses such as shrinkable wrapping materials, shrinkable 
labels and the like owing to the property of shrinkage by heating. Among 
them, oriented films such as poly(vinyl chloride) type films, polystyrene type 
films, polyester type films have been used as labels and cap seals for various 
containers such as polyethylene terephthalate (PET) containers and glass 
containers, or for integral wrapping. 
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However, for example, the poly(vinyl chloride) type films have a 
problem that the films are inferior in heat resistance, emit hydrochloric acid 
gas at the time of incineration, and generate substances possible to convert 
into dioxins. Also, in the case heat-shrinkable polyCvinyl chloride) type 
resin films are used for shrinkable labels for PET containers or the like, 
there is a problem that the labels have to be separated from containers for 
recycUng the containers. 

On the other hand, the polystyrene type films can be evaluated 
highly in terms of good finishing appearances after shrinkage, but they are 
inferior in solvent resistance so that specific ink compositions have to be 
used for printing. With respect to polystyrene type resins, there is another 
problem that it is needed for the resins to be incinerated at a high 
temperature and a large quantity of black smoke and malodorous gas are 
emitted at the time of incineration. 

It is therefore highly expected that the polyester type films fi-ee fi-om 
such problems are to be used as shrinkable labels in place of the polyCvinyl 
chloride) type films and polystyrene type films, and along with increase of 
the use of PET containers, their use tends to be increased. However, it is 
required also for the conventional heat- shrinkable polyester type films to be 
improved more in the properties. 

For example, in the case of using the films as labels of 
beverage-containing PET containers and vending the beverage by an 
automatic vending machine, there occvirs a problem that the slipping 
property of the labels is so insufficient as to cause clogging in the machine, 
that is, goods cannot pass in the path and reach the exit slot of the 
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machine or that several good are discharged simultaneously and 
accordingly, the sUpping property of the films is required to be good from 
users. 

As a countermeasure to the problem, a method of laminating layers 
with good sUpping properties on film surfaces have been employed (e.g. 
reference to Japanese Patent Laid Open Publication No. 2002-196677). 

However, as a new problem of such treatment, stain adhesion of wear 
debris of films to contact rolls at the time of labeUng work or to label contact 
parts in the automatic vending machine takes place. 

In addition, recently, shrinkage labels tend to be used increasingly 
for the purpose of protecting the contents of containers from ultraviolet (UV) 
rays. ConventionaUy, UV ray-cut type polyCvinyl chloride) films have been 
used, but it has been required to urgently develop other materials for cutting 
UV rays. Although it depends on the contents, it is very important that the 
UV ray-cutting capability is to cut UV rays in a longer wavelength range, 
particularly in a range from 380 nm to 400 nm, since the contents are 
denatured or colored in the longer wavelength range of UV rays, that is, from 
360 nm to 400 nm, in the case of food and beverages. In the case of using 
these heat-shrinkable films, normally, after designs are printed in the inside 
of the labels, white printing is carried out (e.g. reference to Japanese Patent 
Laid-Open PubHcation No. 11-188817). 

The above-mentioned white printing is to be set in the sides of the 
labels to be brought into contact with PET bottles in the case of threading 
the labels to the bottles, the white printing is very important to have good 
sUpping property to PET bottles. If the sUpping property is inferior, the 
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labels are shrunk in upper parts of the bottles before they move to prescribed 
positions where they are to be shrunk to result in production loss. 
GeneraUy, it is common to attach labels after PET bottles are filled with a 
beverage and the bottle surface bears water droplets. Since the insertion 
resistance is higher in the state that the bottle surface is wet than in the 
state the bottle surface is dry and accordingly, there is a problem that the 
value of the insertion resistance is changed depending on the types of white 
printing. 

Moreover, the thickness of white printing ink layer is generally about 
3 ^m and insufBcient to shield Hght rays. Although it is tried to shield Hght 
rays by carrying out white printing two times, it is disadvantageous in terms 
of the quality (alteration of shrinking properties owing to thickness of the ink 
layer), the time limit of shipment, and the cost. 

DISCLOSURE OF THE INVENTION 

In view of the above-mentioned state of the art, a first object of the 
invention is to provide a film having good transparency and printability, 
capable of preventing a goods firom clogging in an automatic 
beverage-vending machine owing to good sHpping property in the outer 
siurface of a bottle in the case of using the film for a label for PETbottled 
beverage, and excellent in abrasion resistance. 

In order to solve the above-mentioned problems, a second object of 
the invention is to provide a heat-shrinkable polyester type film for a fidl 
label of a PET bottle, having good shpping property to the PET bottle. 

A heat-shrinkable polyester type film excellent in the shpping 
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property which can solve the above-mentioned problems is characterized in 
that the film has a dynamic firiction coefficient of at least one face with one 
face of another film of yid <0.27 and range R <0.05 ,and more preferably jid 
<0.25 and range R <0.03 and a weight loss of less than 0.24 g/m^ and more 
preferably less than 0.20 g/m2 after the film is subjected to reciprocating 
abrasion 10 times with 400 g load using a color fastness rubbing tester 
comprising a Section element bearing a sand paper with #1000 particle 
diameter. 

If the heat-shrinkable polyester type film satisfies these ranges, in 
the case of using the film for a label of a PET-bottled beverage, the film 
provided is capable of preventing clogging in an automatic vending machine, 
excellent in abrasion resistance, and free firom stains of wear debris. 

In this case, a dynamic fi-iction coefficient of at least one face of the 
film with one face of another film is preferably ^d <0.25 and range R <0.03. 

Also, in this case, a weight loss after the easily-slipping face of the 
film is subjected to reciprocating abrasion 10 times with 400 g load using a 
color fastness rubbing tester comprising a fi-iction element bearing a sand 
paper with #1000 particle diameter is preferably less than 0.20 g/m2. 

Further, in this case, the surface specific resistance of at least one 
face of the film is preferably logQ <14.0. 

Further, in this case, the surface specffic resistance of at least one 
face of the heat shrinkable polyester type film is preferably logQ <12.0. 

In such cases, troubles of static electricity at the time of processing, 
for example, workabihty deterioration such as winding of films on a roU, 
giving shocks to hiunan being, and handling difficulty in printing, adhering. 



secondarily processing process or the like; and product value deterioration 
such as occurrence of printing smear and stains on film surfaces can he 
prevented. 

Further, in this case, it is also preferable that one face and the other 
face of the film are adhesive to each other by an organic solvent. 

In this case, it is also preferable to form an easily shpping layer 
containing a polyester type resin or a polyurethane type resin as a binder on 
the easily-slipping face of the film. 

In this case, it is also preferable to form an easily slipping layer 
containing a lubricating component 10 to 60% by weight in 100% by weight 
of the layer, on the easily-slipping face of the film. 

In this case, it is also preferable for the easily slipping layer of the 
film to be formed in a deposition amount of 0.002 to 0.2 g/m2. 

In this case, it is also preferable for the easily shpping layer of the 
film to contain 1 to 40% by weight of a sxilfonic acid type component in 100% 
by weight of the easily shpping layer. 

In this case, the production method is preferable to involve applying 
a coating solution for the easily shpping layer containing a lubricating 
component and a sulfonic acid type component to at least one face of a 
non-oriented polyester type film or a uniaxially oriented polyester type film 
obtained by melt extrusion, and then uniaxially or uniaxially drawing the 
coated film. 

The second invention relates to a heat shrinkable polyester type film 
containing mainly a polyester resin and having 0.8 N or lower of insertion 
resistance value between a PET bottle and a label defined as follows. 
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The insertion resistance value means the value calculated by the 
following measurement. 

A label with 120 mm height and 175 mm in folding diameter and 
having an easily slipping face in the inner face side is produced. From a 2 
Hter-capacity PET bottle (manufactured by CCJC: height 307 mm) used for 
Sokenbicha (trade name) is cut off an upper portion from 245 mm height and 
the label is put on. The maximum resistance value is measured using 
Strograph (VIO-C model) manufactured by TDyo Seiki in compression mode 
(crosshead speed: 200 mm/min) when the label is pushed down from the 
upper part and the value is defined as the label insertion resistance (the 
number of measurement times = 20). Also, the maximum resistance value 
is measured in a state that water is sprayed to the PET bottle (the number of 
measurement times = 20). 

In this case, it is preferable for the film to have 40% or lower of total 
luminous transmittance, 40% or higher of hot water shrinkage ratio in the 
main shrinkage direction and 10% or lower of hot water shrinkage ratio in 
the direction orthogonal to the main shrinkage direction by treatment at 
98°C for 10 seconds. 

In this case, the film is preferable to be excellent in a solvent bonding 
property. 

Further, in this case, the film is preferable to have at least one layer 
containing fine particles and an incompatible resin. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows an explanatory drawing of a 2 liter-capacity PET bottle 
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(maniifacttired by CCJC: height 307 mm) used for Sokenbicha cut in an 
upper portion from 245 mm height. 

Fig. 2 is an explanatory drawing explaining pushing a label from the 
upper part (crosshead speed: 200 mm/min) using Strograph (VIO-C model) 
manufactured by TOYO SEIKI KOGYO CO.,LTD in compretion mode. 

BEST MODES OF EMBODIMENTS OF THE INVENTION 

Aheat-shrinkable polyester type film of the invention is obtained 
from single polyester copolymers (including ternary copolymers) comprising 
an ester unit formed from a known polycarboxyUc acid component and a 
polyhydric alcohol component as a main constituent unit, or mixtures of two 
or more kinds of homo- or co polyesters which have different compositions. 

The film of the invention has a shrinkage ratio of 50% or higher, 
preferably 60 to 80%, in the main shrinkage direction by treatment with hot 
water at 98°C for 10 second treatment time. If the shrinkage ratio is lower 
than 50%, shrinkage of a label become insufficient in the thin mouth part of 
a PET bottle. On the other hand, if it exceeds 80%, jumping up of the label 
takes place during passage of a shrinkage tunnel since shrinkage is large. 
Therefore both cases are not preferable. Herein, the main shrinkage 
direction means the direction where the shrinkage is significant. 

The shrinkage ratio in the direction orthogonal to the main 
shrinkage direction is 10% or lower, preferably 0 to 7%. If the shrinkage 
ratio is lower than 0% and rather the label tends to be expanded, the 
transverse wrinkles caused at the time of shrinkage tend to be difficult to 
disappear and on the other hand, if it exceeds 10%, the vertical shrinkage of 
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the label becomes significant and the quantity of the film to be used is 
increased to result in a problem in terms of the cost and therefore, both cases 
are not preferable. 

Herein, the hot water shrinkage ratio at 95''C means a value 
obtained by measuring the size (horizontal and vertical size) of a sample of a 
heat-shrinkable polyester type film (the entire laminate film in the case the 
easily sUpping layer is layered) after the sample cut in a 10 cm x 10 cm 
square shape is immersed in hot water at 95°C for 10 seconds, and carrying 
out calculation according to the following equation, and the larger value of 
those in the vertical direction and the transverse direction is defined as the 
hot water shrinkage ratio in the main shrinkage direction. 
Shrinkage ratio (%) = (size before heating - size after heating)/(size before 
heating) x 100. 

Such a heat-shrinkable polyester type fihn will be described more in 
detaU. As a dicarboxyUc acid component composing a polyester in the raw 
material composition to be used for the heat shrinkable polyester type film of 
the invention, besides terephthalic acid composing an ethylene terephthalate 
unit, aromatic dicarboxyUc acids and ahcyclic dicarboxyUc acids can be used. 
Examples of the aromatic dicarboxyUc acid may include 

benzenecarboxyUc acids such as isophthaUc acid, orthophthalic acid, 

5-tert-butyUsophthaUc acid, and sodium 5-sulfoisophthalate; 

naphthalenedicarboxyUc acids such as 2,6-naphthalenedicarboxyUc acid; 

dicarboxybiphenyls such as 4,4'-dicarboxydiphenyl and 

2,2,6,6, -tetramethylbiphenyl-4,4'-dicarboxyUc acid; 

l,l,3-trimethyl-3-phenyUndene-4,5-dicarboxyUc acid and its substitution 
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compounds; l,2-(iiphenoxyethane-4,4'-dicarboxylic acid and its substitution 
compounds, and the like. 

Examples of the fatty acid type carboxyUc acids are oxalic acid, 
malonic acid, succinic acid, glutaric acid, adipic acid, azelaic acid, sebacic 
acid, pimeUic acid, suberic acid, undecanoic acid, dodecanedicarboxyUc acid, 
brassylic acid, tetradecanedicarboxylic acid, thapsinic acid, 
nonadecanedicarboxyUc acid, docosanedicarboxyhc acid and their 
substitution compounds, 4,4'-dicarboxycyclohexane and its substitution 
compounds, and the like. 

As a diol component of the polyester contained in the raw material 
composition, ethylene glycol composing the polyethylene terephthalate unit 
can be used and further ahphatic diols, ahcycHc diols, and aromatic diols are 
all usable. 

Examples of the aliphatic diol are diethylene glycol, propylene glycol, 
butanediol, 1,6-hexanediol, 1,10-decanediol, neopentyl glycol, 
2-methyl-2-ethyl-l,3-propanediol, 2-diethyl- 1,3-propanediol, 
2-ethyl-2-n-butyl- 1,3-propanediol and the like. Examples of the ahcychc 
diols are 1,3-cyclohexanedimethanol, 1,4-cyclohexanedimethanol and the 
like. Examples of the aromatic diols are ethylene oxide adducts of bisgenol 
type compound such as 2,2-bis(4'-p-hydroxyethoxyphenyDsulfone, xylene 
glycol and the like. Further, polyalkylene glycol such as polyethylene glycol 
and polypropylene glycol are also usable as the diol components. 

The polyester to be added to the above-mentioned raw material 
composition comprises the above-mentioned acid component and diol 
component and to produce the polyester, it is preferable to use one or more 
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types of acid components and did components in combination for 
improvement of the properties of the heat shrinkable fihn. The types and the 
contents of the monomers to be used in combination may properly be 
determined depending on the desired film properties and in terms of costs. 
The raw material composition contains one or more types of polyesters. If 
one kind polyester is added, a polyester copolymer comprising an ethylene 
terephthalate unit shoxdd be used. In the case two or more types of 
polyesters are added, mixtures of polyester copolymers and polyester 
homopolymers of desired compositions may be used. Generally, since the 
polyester copolymer has a low melting point, there is a problem of handhng 
at the time of drying and the like and therefore, it is preferable to use 
mixtures of polyester homopolymers (e.g. poly(ethylene terephthalate), 
poly(ethylene naphthalate), poly(l,4-cyclohexenediethylene terephthalate)) 
and polyester copolymers. Additionally, in the case the mixtures are formed 
into heat shrinkable polyester type films, it is preferable that 1 to 2% by 
mole in the entire polyester is ahphatic dicarboxyHc acid unit. The 
shrinkage starting temperature can be controlled as desired by controUing 
the ratio in the defined range. 

The polyester in the above-mentioned raw material composition can 
be produced by any conventional method. For example, the polyester may 
be produced by a direct esterification method by directly reacting a 
dicarboxyHc acid with a dioL and an ester exchange method by reacting 
dimethyl dicarboxylate with diol. The preparation may be carried out by 
any method in batch type manner or continuous production manner. 

The raw material composition may contain a variety of known 



additives based on necessity other than the polyester. Examples of the 
additives are a lubricant such as titanium dioxide, finely granidar siUca, 
kaolin, and calcium carbonate; an antistatic agent; an aging prevention 
agent; a UV absorbent; a coloring agent (a dye and the like). 

The above-mentioned raw material composition may be formed into a 
film-like shape by a conventionally known method (e.g. an extrusion method, 
a calendaring method). The film-like shape may be plane form or tubular 
form and is not particularly limited. As the drawing method, for example, 
conventionally known methods such as a roll drawing method, a long gap 
drawing method, a tenter drawing method, and a tubular drawing method 
can be employed. In any of these methods, successive biaxial drawing, 
simultaneous biaxial drawing, uniaxial drawing, and their combination may 
be employed to carry out drawing. 

In the case of above-mentioned biaxial drawing, the drawing in the 
vertical and transverse directions may not be carried out simultaneously and 
drawing in either one direction may be carried out. The drawing ratio may 
be set optionally in a range of 1.0 times to 7.0 times and it is preferable to set 
the drawing ratio 3.5 times or higher in a prescribed one direction. 

In the drawing process, it is preferable to carry out preheating at 
temperature not lower than glass transition temperature (Tg) of the 
polymers composing the film and, for example, not higher than Tg + 80°C. 
It is recommended, for example, to carry out a heat set of passing a heating 
zone of 30 to 150°C for about 1 to 30 seconds after drawing in the case of the 
drawing process. Further, after drawing the film, before or after the 
execution of the heat set, drawing may be carried out to a prescribed extent. 
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Also, after the ahove mentioned drawing, a step of cooHng the mm while 
applying a stress to the film by stretching or keeping the fihn tense, or a step 
of cooUng even after releasing the tense state following the former may be 
added. The thickness of the fihn to be obtained is preferably in a range of 6 
to 250 Jim. 

In the heat-shrinkable polyester type film of the invention, the film 
can be adjusted to have 40% or less total luminous transmittance measured 
according to JIS K 7136. Adjustment of the transmittance to 40% or less 
makes the contents not seen and prevents deterioration of the contents 
owing to fight ray cutting function. The transmittance is more preferably 
30% or less. 

Such a heat-shrinkable polyester type film can be obtained from a 
polyester resin, or a polyester resin and titanium oxide, and a polystyrene 
resin, which wHl be described later. As the polyester resin, for example, a 
polyester composition containing a polyester composed of a dicarboxyfic acid 
component and a diol component as constituents and a polyester type 
elastomer can be used preferably The mixing ratio of the polyester and the 
polyester type elastomer in the polyester resin composition is generally 
about 50 to 99% by weight, preferably about 70 to 97% by weight for the 
former and 1 to 50% by weight, preferably about 3 to 30% by weight for the 
latter, relative to total weight of the polyester and the polyester type 
elastomer. 

As the dicarboxyfic acid component composing the above-mentioned 
polyester, one or more types of weU known dicarboxyfic acids, for example, 
aromatic dicarboxyfic acids such as terephthafic acid, isophthafic acid and 
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naphthalenedicarboxyHc acid; aHphatic dicarboxyUc acids such as adipic acid, 
sebacic acid and decanedicarboxyUc acid; alicycHc dicarboxyUc acid such as 
cyclohexanedicarboxyUc acid and the like may be used. On the other hand, 
as the diol component, one or more types of weU known diols, for example, 
ethylene glycol, propylene glycol, triethylene glycol, butylene glycol, 
diethylene glycol, neopentyl glycol, 1,4-cyclohexanedimethanol, 
tetramethylene glycol ethylene oxide adduct, and the like may be used. 

The above-mentioned polyester type elastomer may be, for example, 
polyester type block copolymers comprising high melting point crystaUine 
polyester segments (Tm 200°C or higher) and low melting point soft polymer 
segments (Tm 80°C or lower) with a molecular weight of 400 or higher, 
preferably 400 to 800, and polyester type elastomers comprising polylactone 
such as polyCs-caprolactone) as the low melting point soft polymer segments 
are particvdarly preferable. 

To satisfy the specified total luminous transmittance of the film of 
the invention and provide the fihn with the light ray cutting function, it is 
desirable, for example, to add fine particles of an inorganic or organic 
lubricant in an amount of 0.1 to 20% by weight, preferably 0.5 to 10% by 
weight in the total weight of the film. If the content of the fine particles is 
lower than 0.1% by weight, it tends to be diE&cult to obtain the light ray 
cutting fiinction and if it exceeds 20% by weight, the film strength tends to 
be decreased and it tends to be difficult to form a film. 

The fine particles may be added before polyester polymerization, 
however it is general to add the fine particles after polyester polymerization. 
Examples of the inorganic lubricant to be added in form of the fine particles 
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may include conventionaUy known inactive particles such as kaoHn, clay, 
calcium carbonate, siUcon oxide, calcium terephthalate, aluminum oxide, 
titanium oxide, calcium phosphate and carbon black; high melting point 
organic compound which is not melt in melt mm production, and metal 
compound catalyst used for synthesis of crossUnked polymers and polyester, 
for example, inner particles to be formed in the inside of polymers at the time 
of polyester production by an alkali metal compound, an alkahne earth 
compoimd or the like. 

The average particle diameter of the fine particles to be contained in 
the film is generally in a range of 0.001 to 3.5 ^im. Herein, the average 
particle diameter of the fine particles is measured by Coulter Counter 
method. The limiting viscosity number of the polyester of the invention is 
preferably 0.50 or higher, more preferably 0.60 or higher, and even more 
preferably 0.65 or higher. If the hmiting viscosity number of the film is less 
than 0.50, the crystallinity is too high to obtain sufficient shrinking ratio and 
therefore, it is undesirable. 

To obtain a proper luminous transmittance in the invention, it is 
preferable, for example, to form fine voids in the inside. For example, a 
foaming material may be added and then extrusion may be carried out, and a 
preferable method for forming voids is an incompatible thermoplastic resin 
maybe added to the polyester and then the mixture is drawn at least 
uniaxiaUy The thermoplastic resin incompatible with the polyester to be 
used in the invention is optional and not particularly Umited if it is 
incompatible with the polyester. Practically, a polystyrene type resin, a 
polyolefin type resin, a polyacryhc resin, a polycarbonate resin, a polysulfone 
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resin, and a ceUulose type resin can be exemplified. Particularly, owing to 
the formabihty of the voids, the polystyrene type resin and the polyolefin 
type resin such as polymethylpentene and polypropylene are preferable. 

The polystyrene type resin means a thermoplastic resin comprising 
polystyrene structure as a basic constituent element and includes 
homopolymers such as atactic polystyrene, syndiotactic polystyrene, and 
isotactic polystyrene; modified resins obtained by graft or block 
copolymerizing other components such as an impact resistant polystyrene 
resin and modified polyphenylene ether resin; and also mixtures of the resin 
containing thermoplastic resins, e.g. polyphenylene ethers, compatible with 
these polystyrene type resins. 

lb prepare the polymer mixture by adding a resin incompatible with 
the above-mentioned polyester, the mixture may be produced, for example, 
by mixing, melting and kneading respective resin chips in an extruder and 
extruding the molten mixture, or by previously kneading resins with a 
kneading apparatus, and melting and extruding the kneaded mixture by an 
extruder. Further, a polystyrene type resin may be added, stirred and 
diffused in preparation in polymerization step of the polyester and the chips 
obtained thereby may be melted and extruded. 

With respect to the film of the invention, it is preferable to form a 
layer A with less voids than those in a layer B on at least one face of the layer 
B having a large number of voids in the inside. To form such a structure, it 
is preferable that different raw materials A and B are fed respectively to 
different extruders and melted and stuck to each other in firont of a T die or 
in the inside of a die in molten state, and then they are closely fixed by 
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cooling roUers and then drawn at least in one direction. In this case, the 
incompatihle resin as a raw material is preferable to be less in the layer A 
than in the layer B. Accordingly, the voids in the layer A are less and the 
surface roughness is suppressed to give a fihn for good printing appearance. 
Further, since a large number of voids do not exist, the stiE&iess of the film is 
kept high and the obtained film becomes excellent in attachability. 

Further, the film of the invention is particidarly preferable to have 
the layer B having a large number of voids in the inside as an intermediate 
layer and the layer A as both surface layers. Since the polystyrene type 
resin is added, smoke is emitted at the time of melting and extruding the 
resin mixture to stain the process and deteriorate the workabiUty. The 
smoking problem is solved by using the layer B as an intermediate layer and 
stable production is made possible for a long time. 

The film of the invention may further contain, based on necessity, 
additives such as a stabilizer, a coloring agent, an antioxidant and an 
anti-static agent. 

lb satisfy the above-mentioned properties, the film of the invention 
may comprise a single layer or is preferable to have A/B/A layer structure. 
The ratio of the thickness of the layers A and layer B is preferable to be A/B/A 
= 25/50/25 to 10/80/10. If the ratio of the thickness of the layer B is less 
than 50%, the light ray cutting capabiUty is insufficient and the contents 
may be seen through or the contents may be deteriorated owing to 
insufficient cutting of Ught rays and therefore, it is not preferable. 

The heat-shrinkable polyester type film excellent in the slipping 
property of the first invention has a dynamic fidction coefficient of at least 
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one face with one face of another film of <0.27 and range R <0.05 and 
more preferably ^d <0.25 and range R <0.03. In the case the film satisfies 
the range, the film is provided with a good slipping property in an automatic 
venting machine when it is used as a label for a PET bottle for a beverage 
and thus the film can prevent occurrence of clogging even if the bottle is ,for 
example, a square type bottle which has a high contact surface area with 
neighboring products and with the inside of the automatic venting machine 
and is easy to cause clogging. However, if the dynamic fiiction coefficient 
exceeds the range, the film is insufficient in the slipping property and causes 
a trouble of clogging the automatic venting machine with the bottles. 

With respect to the heat shrinkable polyester type film of the first 
invention, the face satisfying the above-mentioned slipping property has the 
following characteristic. That is, after a film sample is subjected to 
reciprocating abrasion under conditions of 30 reciprocation times/min in 100 
mm reciprocating distance with 400 g load using a color fastness rubbing 
tester comprising a fiiction element (surface radius 45 mm; arc 50 mm; and 
width 25 mm) to which two sheets of gauze and a sand paper with #1000 
particle diameter are attached in a manner that the sand paper is set in the 
front face side while the film sample is set on a sample stand (surface radius 
200 mm) in a manner that the face satisfying the sHpping property is in the 
fi-ont face side, the weight loss per unit surface area of the treated part after 
10 reciprocation times is less than 0.24 g/m^, more preferably less than 0.20 
g/m2, and even more preferably less than 0.18 g/m^. In the case of canying 
out printing on the film or processing the film to be tubular at the time of 
producing a label, the surface of the moving film is brought into contact with 
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guide rolls of a secondary processing apparatus or in an automatic venting 
machine, a beverage bottle bearing the label passes in a path and the label 
and the inside of the machine are brought into contact with each other and if 
the weight loss satisfies the above-mentioned range, no stain of wear debris 
is caused by the contact and Mction. 

The heat-shrinkable polyester type film excellent in the slipping 
property of the second invention is a film comprising mainly a polyester resin 
and the dynamic fiiction coefficient of at least one face with one face of 
another film is nd <0.27 and the insertion resistance value of the film bonded 
to be a tubular product (hereinafter, referred to as a label) to a PET bottle is 
0.8 N or lower. 

The insertion resistance value means the value calculated by the 
following measurement method. 

A label with 120 mm height and 175 mm in folding diameter and 
having an easily slipping face in the inner face side is produced. From a 2 
liter-capacity PET bottle (manufactured by CCJC: height 307 mm) used for 
Sokenbicha is cut off an upper portion from 245 mm height and the label is 
put on. The maximum resistance value is measured by Strograph (VIO-C 
model) manufactured by TOYO SEIKI KOGYO CO.,LTD. when the label is 
pushed down fi-om the upper part in compression mode (crosshead speed: 200 
mm/min) and defined as the label insertion resistance (the number of 
measurement times = 20). Also, the maximum resistance value is 
measured in a state that water is sprayed to the PET bottle (the number of 
measurement times = 20) in a similar manner. 

The heat-shrinkable polyester type film of the invention can be 
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produced by laminating the easily sUpping layer on the surface layer. 

It is recommended for the heat-shrinkable polyester type film of the 
invention to contain a lubricant in the easUy sHpping surface layer. 

As the lubricant, at least one of the following substances is preferably 
to be added: paraffin wax, microcrystalline wax, polypropylene wax, 
polyethylene wax, ethylene-acryUc wax, stearic acid, behenic acid, 
12-hydroxystearic acid, stearic acid amide, oleic acid amide, erucic acid 
amide, methylene bisCstearic acid amide), ethylene bisCstearic acid amide), 
ethylene bisColeic acid amide), butyl stearate, stearic acid monoglyceride, 
pentaerythritol tetrastearate, cured castor oil, stearyl stearate, siloxane, a 
higher alcohol type polymer, stearyl alcohol, calcium stearate, zinc stearate, 
magnesium stearate, and lead stearate. Among them, addition of low 
molecular weight polyethylene wax is highly effective to improve the slipping 
property and therefore it is preferable. The addition amount is preferably 
10 to 60% by weight and more preferably 15 to 50% by weight in the easily 
sHpping layer. If the addition amount is less than 10% by weight, the effect 
to improve the slipping property is sHght and at the same time, the wear 
debris by friction are easily generated. If it exceeds 60% by weight, the 
hardness of the layer is decreased and transferring or printing of the 
components of the coating layer may be inhibited and also, the solvent 
bonding property is deteriorated and therefore, it is not desirable. 

The slipping property can further be improved by adding inorganic 
particles of silica, titania, mica, talc, calcium carbonate or the like; organic 
particles of poly(methyl methacrylate) (PMMA), a styrene divinylbenzene 
resin, a formaldehyde resin, a silicone resin, polyamide imide, 
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benzoguanamine or the like; or their surface treated products. However, 
the transparency and the scratching resistance of the film tend to be 
decreased owing to formation of surface roughness and therefore, it is 
recommended to add them in a range of the amount proper to avoid 
deterioration of these properties. 

Particularly, the center plane average roughness of the face in the 
side having a satisfying dynamic Mction coefficient in the above defined 
range is preferabfy <0.03 and accordingly, the sHpping property can be 
provided without deteriorating the transparency of the film for a label. 

Static electricity causes troubles at the time of processing, for 
example, problems of workabiUty deterioration or safety such as winding on 
roUs, shock on human being, and handling difficulty in printing, adhering, 
secondary processing process or the like; and deterioration of the product 
value such as occurrence of printing smear and fihn surface stains, and firom 
a viewpoint of prevention of these troubles, it is preferable to suppress the 
surface specific resistance of the easily sUpping layer. 

The surface specific resistance of the easily sHpping layer is 
preferably logQ <14.0 and more preferably logQ <12.0 

To suppress the surface specific resistance, an antistatic agent is 
preferably to be added and as the antistatic agent, surfactants such as 
quaternary ammonium salts, fatty acid polyhydric alcohol esters, 
polyoxyethylene adducts, betaine salts, alanine salts, phosphate salts, 
sulfonic acid type components such as sulfonic acid salts, and polyacryUc acid 
derivatives are effective. 

Examples of the sulfonic acid type components for preventing static 



electricity may be paraffinsulfonic acid salts such as sodium 
paraffinsulfonate; alkylbenzenesulfonic acid salts such as sodium 
alkylbenzenesulfonate; alkyhiaphthalenesulfonic acid salts such as sodium 
alkyhiaphthalenesulfonate; a-olefinsulfonic acid salts such as sodium 
a-olefinsulfonate; alkylsulfonic acid salts of higher fatty acid amides known 
as r Ikebon T; dialkylsulfosuccinic acid salts such as sodium 
di-2-ethylhexylsuHosuccinate; sodium diphenyl ether sulfonate; sodium 
alkylphenyl oxide sulfonate; a-sulfonated fatty acids; a-sulfonated fatty acid 
esters; barium dinonylnaphthalenesulfonate, and the like. 

These suHonic acid components not only provide the antistatic effect 
to the easily sHpping layer but also cause effects of surfactants at the time of 
producing a water dispersion of a coating solution for forming the easily 
supping layer to give a stable water based coating solution. Among them, 
since being excellent in the effect of providing water dispersibility and 
having good antistatic effect with little adverse effect on others, sodium 
paraffinsulfonate, alkylbenzenesulfonic acid salts, and sodium diphenyl 
ether sulfonate are preferably to be used. In addition to the 
above-mentioned advantageous points, sodium paraffinsulfonate has high 
compatibihty with a polyester resin and a polyurethane resin to be 
preferably used as a binder and is exceUent in the adhesion property to the 
heat-shrinkable polyester type film on which the easily sUpping layer is to be 
formed and therefore, it is most preferable. 

The addition amount of the component is preferably in a range of 1 to 
400/0 by weight as the content in the easHy sUpping layer and if it is less than 
lo/o hy weight, the effect to improve the antistatic property is sUght and the 
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surface I specific resistance of the film cannot be kept to satisfy logfl <14.0. 
On the other hand, if it exceeds 40% by weight, the sUpping property of the 
film is deteriorated. Further, the transparency is also deteriorated and 
therefore, it is not preferable. The addition amount of the sulfonic acid type 
component is more preferably 5% by weight as the lower limit and 35% by 
weight as the upper limit. 

If the easUy sUpping layer is formed on the surface of the polyester 
type fihn only firom the lubricating component or the lubricating component 
in combination with the sulfonic acid type component, it is difficult to avoid a 
trouble of separation of the easily shpping layer and the Uke, and for that, it 
is preferable to form the easily sUpping layer using a binder resin. 

As the above-mentioned binder resin component, for example, 
polyester type resins, polyamide type resins, polyurethane type resins, epoxy 
type resins, phenol type resins. acryUc resins, poly(vinyl acetate) type resins, 
polyolefin type resins such as polyethylene and polypropylene, their 
copolymers and modified resins, ceUulose type resins, and the like can be 
exempHfied. 

Pari^icularly, polyester type resins, polyurethane type resins, or their 
copolymers show a good sUpping property by combination with a lubricant 
and do not inhibit adhesion with a solvent in the process of processing the 
fihn to be tubular. The addition amount of the component is preferably in a 
range of 30 to 85% by weight as the content in the easily sUpping layer. If it 
is less than 30% by weight, the strength of the easily sUpping layer is 
decreased and accordingly the abrasion resistance is decrease and the wear 
debris are easy to be generated. At the same time, the transferring or 



printing of the components of the coating layer may be inhibited. If it 
exceeds 85% by weight, the sUpping property is deteriorated. 

The method for forming the easily sUpping layer is not particularly 
limited as long as the layer is formed evenly on the surface, and a method of 
laminating a easily shpping resin on the surface by melt extruding the resin, 
a method (inhne coat) of applying an easily slipping coating solution in the 
film formation process, and a method (off Une coat) of applying an easily 
sUpping coating solution after the film formation process can be exemphfied. 
In terms of the cost and the effect to improve the abrasion resistance, since 
the adhesion property of the coating layer and the film becomes good owing 
to drawing and thermal treatment carried out after the coating and the layer 
becomes tough by the drawing, the inline coat xs preferable to form the layer 
and a reverse roU method, an air knife method, a fountain method and the 
like can be exemplified. 

From an aspect of the safety and environmenffiiendly property, as 
the coating solution, it is preferable to use a water-based dispersion, and 
prescribed amounts of a lubricating component and a sulfonic acid type 
components are added to a water based dispersion of the above-mentioned 
binder resin (particularly, a polyester resin or a polyurethane resin) and 
other additives may be added based on the necessity. They are mixed to 
prepare a coating solution, and the solution is appUed to at least one face of 
the polyester film and then dried. If a sulfonic acid (or its salt) group is 
introduced into the binder resin itself, the water dispersibility is improved 
and therefore, it is preferable. Production methods of the he at- shrinkable 
polyester type film of the invention and the easily shpping layer will be 



described more in detaU later. 

It is particularly recommended to form the easily sUpping layer on 
the surface of the heat shrinkable film by the inline coating melhod using as 
the binder resin component of the invention, the polyester .^e resin, the 
polyurethane type resin, or their copolymer; as the lubricating agent, a low 
molecular weight polyethylene wax; and as the antistatic agent, sodium 
alkylsulfonate. With respect to the coating process, it is preferable to apply 
the above-mentioned easily sUpping coating solution to the fihn surface 
smoothly and evenly in the thickness after a polyester type raw material 
composition is formed into a film-like shape by a melting and extruding 
method or after the formed film-like material is drawn uniaxially. After 
that, the film is heated and drawn uniaxially or biaxially so as to draw the 
coating layer along with the film and thus it is efl^ective to improve the 
adhesion strength to the film and the toughness. The process also 
contributes to improvement of the abrasion resistance and therefore, the 
process is recommended. 

The apphcation amount of the coating solution is preferably 0.002 to 
0.2 g/m^ and more preferably 0.002 to 0.1 g/m^ as the content on the film 
after drawing. If it is 0.002 g/m^ or lower, the effect to improve the sUpping 
property and the antistatic property becomes insignificant, and if it exceeds 
0.2 g/m^ the transparency of the fibn is decreased and additionally, the 
adhesion property by a solvent is deteriorated and the wear debris tend to be 
generated easily. 

In the case of producing a label from the heat shrinkable polyester 
t^e fihn of the invention, the process of making the film tubular is carried 
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out and bonding is frequently carried out using a solvent in the process. 
From this viewpoint, it is preferable to apply a solvent such as 1,3-dioxolane 
to one face of the fihn and stick the other face of the film to the coated face by 
pressure-bonding so as to make the bonding possible when the faces are 
separated in the main shrinkage direction. If insufficient, separation of the 
label bonded part may possibly take place at the time of thermal shrinkage 
attachment of the label or handing a beverage bottle. 

Examples 

Hereinafter, the contents of the invention wiU be described more in 
detail along with examples. However, it is not intended that the invention 
be limited to the illustrated examples. 

The evaluation methods employed in this specification are the 
methods described below. 
[Friction coefBcient] 

The dynamic friction coefficient and range R (fluctuation range of 
the friction coefficient) between faces of a fihn were measured in 23°C 65% 
RH environments according to JIS K-7125. 
[Abrasion resistance] 

The abrasion resistance was evaluated by measuring the abrasion 
quantity using a color fastness rubbing tester (manufactured by YASUDA 
SEIKI SEISAKUSHO.,LTD.). That is, after a film sample was subjected to 
reciprocating abrasion under conditions of 30 reciprocation times/min in 100 
mm reciprocating distance with 400 g load using a friction element (surface 
radius 45 mm; arc 50 mm; and width 25 mm) to which two sheets of gauze 



and a sand paper with #1000 particle diameter were attached in a manner 
that the sand paper was set in the front face side whHe the fihn sample was 
set on a sample stand (surface radius 200 mm) in a manner that the face 
with a lower friction coefficient was in the front face side, the weight 
alteration (g/m2) per unit surface area of the treated part between before and 
after 10 reciprocation times was measured. 

[Antistatic property] 

The antistatic property was measvired under conditions of 500 V 

apphed voltage, 23°C and 65% RH by a surface resistance tester (an intrinsic 

resistance measurement apparatus, manufactured by KAWAGUCHI 

ELECTRIC WORKS). 

[Haze] 

Haze was measured according to JIS K 6714 using a haze meter 
(manufactured by NIHON SEIMITSU KIKAI KOSAKU Co,.Ltd.). If the 
haze was 8.0% or lower, O was marked and if the haze exceeded 8.0%, X 
was marked. 

[Solvent bonding property] 

The solvent bonding property was evaluated by applying 
1,3-dioxolane to one face of a film, pressure -bonding the other face of the fihn 
to the coated face and measuring the adhesion strength after leaving the film 
for 24 hours. The adhesive strength was measured by setting the 
solvent-bonded part of a sample (15 mm width) in approximately the center 
part between chucks in a tensile tester and pulling the sample at 23°C and 
200 mm/min puUing speed. Samples having adhesion strength exceeding 4 
N/15 mm were marked with O and samples having adhesion strength of 4 
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N/15 or lower were marked with X . 
[Hot water shrinkage ratio] 

The hot water shrinkage ratio was a value calculated by measuring 
the size (vertical size and shrinkage) of a sample of a fihn aft^r the sample of 
the mm cut in a 10 cm x 10 cm square shape was immersed in hot water at 
95°C for 10 seconds and pulled out of the hot water, and carrying out 
calculation according to the foUowing equation and the larger value of the 
vertical direction and the transverse direction was defined as the hot water 
shrinkage ratio in the main shrinkage direction. 
Shrinkage ratio in hot water (%) = (size before heating - size after 
heating)/(size before heating) x 100. 
[Label insertion resistance value] 

Each label with 120 mm and 175 mm in folding diameter and having 
an easily shpping face in the inner face side was produced. An upper 
portion of a 2 Hter-capacity PET bottle (manufactured by CCJC: height 307 
mm) used for Sokenbicha from 245 mm height was cut off from the bottle and 
the label was put on. The maximum resistance value was measured in 
compression mode (crosshead speed: 200 mm/min) of Strograph (VlO-C 
model) manufactured by TOYO SEIKI KOGYO CO.,LTD. when the label was 
pushed down from the upper part, and the value was defined as the label 
insertion resistance (the number of measurement times = 20). Also, the 
maximum resistance value is measured in a state that water is sprayed to 
the PET bottle (the number of measurement times = 20). (See Fig. l) 



(Example l) 
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(1) Polyester type resin and undrawn film 

Apolyester composition containing 40 weight % of polyethylene 
terephthalate, 50 weight % of a polyester comprising 100 mole % of 
terephthaUc acid, and 30 mole % of neopentyl ^col and 70 mole % of 
ethylene glycol, and 10 weight % of polybutylene terephthalate was melted 

at 280«C and extruded from a T die and quenched by chill rolls to obtain an 

undrawn film. 

(2) Preparation of coating solution 

A30% aqueous solution of IPA containing solid matter of water-based 
dispersion of a polyurethane resin (Hydran HW 346, manufactured by 
Dainippon Ink and Chemicals, Incorporated) 61% by weight in the total soUd 
matter, soUd matter of a water-based emulsion of polyethylene wa.c (HYTEC 
E-4BS, manufactured by Toho Chemical Industry Company. Limited) 30% by 
weight in the total soUd matter, and solid matter of an aqueous antistatic 
agent solution (TB 214. manufectured by Matsumoto Yushi-Seiyaku Co.. 
Ltd.) 9% by weight in the total soUd matter was used as the coating solution. 
(3) Production of coated film 

The undrawn fihn obtained in (1) was coated with the coating 
solution prepared in (2) by a fountain method and heated until the film 
temperature was increased to 70"C and then the film was drawn by a tenter 
4.0 times in the transverse direction and heat-set at 80°C io obtain a 
heat-shrinkable polyester type fihn with a thickness of 50 ^m and coated 
with a coating of 0.015 gImK 



(Example 2) 
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Aheat-shrinkable polyester type film was obtained in the same 
manner as Example 1. except that a 30% aqueous solution of IPA containing 
solid matter of water based dispersion of a polyester resin (TIE 51, 
manufectured by TAKEMOTO OIL & FAT CO.,LTD.) 68% by weight in the 
total soHd matter, sohd matter of a water-based emulsion of polyethylene 
wax (HYTEC E-4BS, manufactured by TDho Chemical Industry Company, 
Limited) 26% by weight in the total soUd matter, and sohd matter of an 
aqueous antistatic agent solution (TB 214, manufactured by Matsumoto 
Yushi-Seiyaku Co., Ltd.) 6% by weight in the total soUd matter was used as 
the coating solution and the coating amount was changed to be 0.02 g/m^. 

(Example 3) 

Aheat-shrinkable polyester type fihn was obtained in the same 
mamxer as Example 1, except that an aqueous emulsion of polyethylene wax 
(HYTEC E-9015, manufactured by Toho Chemical Industry Company, 
Limited) was used. 

(Example 4) 

Aheat-shrinkable polyester type film was obtained in the same 
manner as Example 2, except that an aqueous emulsion of polyethylene wax 
(HYTEC E-8237, manufactured by Toho Chemical Industry Company, 
Limited) was used. 

(Comparative Example l) 

Aheat-shrinkable polyester type film was obtained in the same 



manner as 
g/ni2. 



Example 1. except that the coating amount was changed to be 0.3 



(Comparative Example 2) 

Aheat-shrinkable polyester type film was obtained in the same 
manner as Example 2, except that the soUd matter of water based dispersion 
of a polyester resin (TIE 51. manufactured by TAKEMOTO OIL & FAT 
CO.,LTD.) was changed to 2^ by weight in the total soM matter and the 
soHd matter of a water based emulsion of polyethylene wax (HYTEC E-4BS, 
manufactured by Toho Chemical Industry Company, Limited) was changed 
to 69% by weight in the total solid matter. 

(Comparative Example 3) 

A heat- shrinkable polyester type film was obtained in the same 
nianner as Example 1. except that the soUd matter of the water based 
dispersion of a polyurethane resin (Hydran HW 345, manufactured by 
Dainippon Ink and Chemicals, Incorporated) was changed to be 86% by 
weight in the total soUd matter, the soUd matter of the water-based emulsion 
of polyethylene wax (HYTEC E -4BS, manufectured by Toho Chemical 
Industry Company, Limited) was changed to be 8% by weight in the total 
soUd matter, and the soUd matter of an aqueous antistatic agent solution (TB 
214. manufactured by MatsumotoYushi-Seiyaku Co.. Ltd.) was changed to 
be 6% by weight in the total solid matter. 



(Comparative Example 4) 
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In Example 2. after the undrawn film was obtained, the film was 
heated to 70°C film temperature without appUcation of the coating solution 
and then the film was drawn by a tenter 4.0 times in the transverse direction 
and heat-set at SO^C to obtain a heat-shrinkable polyester type film with a 
thickness of 50 urn, and it roUed in a roU. 

The fihn roU was coated with the same coating solution as that 
appUed to the undrawn film 1 by a gravure coater and dried at 40°C by a 
drier to obtain a heat shrinkable polyester type film coated with a coating of 
0.02 g/m2 in dry state. 

(Comparative Example 5) 

A heat-shrinkable polyester type film was obtained in the same 
manner as Comparative Example 4, except that the coating amount after 
drying was changed to be 0.015 g/m2. 

(Example 5) 

A heat-shrinkable polyester type fihn was obtained in the same 
manner as Example 1, except that the soUd matter of the water-based 
dispersion of a polyurethane resin (Hydran HW 345, manufactured by 
Dainippon Ink and Chemicals, Incorporated) was changed to be 70% by 
weight in the total solid matter, the sohd matter of the water based emulsion 
of polyethylene wax (HYTEC E-4BS. manufactured by Toho Chemical 
Industry Company, Limited) was changed to be 30% by weight in the total 
soHd matter, and the aqueous antistatic agent solution was not added. 

The formulation of raw materials and the properties of the respective 



films are shown in Table 1 and Table 2. 
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Resin 
(type/wt.%) 


Wax 
(type/wt.%) 


AS agent 
(type/wt.%) 


Thickness 
(g/m2) 


boating 
manner 


Example 1 


HW345 


61 


E-4BS 


30 


TB214 


9 


0.015 


Inline 


Example 2 


TIE51 


68 


E-4BS 


26 


TB214 


6 


0.02 


Inline 


Example 3 


HW345 


61 


E-9015 


30 


TB214 


9 


0.015 


Inline 


Example 4 


TIE51 


68 


E-8237 


26 


TB214 


6 


0.02 


Inline 


Comparative 
Example 1 


HW345 


61 


E-4BS 


30 


TB214 




0.3 


Inline 


Comparative 
Example 2 


TIE51 


25 


E-4BS 


69 


1±>Z14 


g 


0.02 


Inline 


Comparative 
Example 3 


HW345 


86 


E-4BS 


8 


TB214 


6 


0.015 


Inline 


Comparative 
Example 4 


TIE51 


68 


E-4BS 


26 


TB214 


6 


0.02 


Off-Hne 


Comparative 
Example 5 


TIE51 


68 


E-4BS 


26 


TB214 


6 


0.015 


Off-Hne 


Example 5 


HW345 


70 


E-4BS 


30 


TB214 


0 


0.015 


Inline 
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Table 2 





Friction 


Abrasion i 
resistance 


\ntistatic 
property 


Solvent 
bonding 
property 


Shrinkage 
ratio 




Dynamic 

friction 
coefficient 


Range 
(R) 


Abrasion 
amount 
(g/m2) 


Surface 
specific 
resistance 
(logQ) 




(%) 


Example 1 


0.19 


0.00 


0.12 


10.2 


O 


60 


Example 2 


0.22 


0.02 


0.11 


10.8 


O 


60 


Example 3 


0.20 


0.01 


0.15 


10.4 


o 


59 


Example 4 


0.19 


0.02 


0.11 


10.1 


o 


60 


Comparative 
Example 1 


0.21 


0.03 


0.33 


9.4 


X 


59 


Comparative 
Example 2 


0.18 


0.01 


0.28 


10.5 


X 


60 


Comparative 
Example 3 


0.34 


0.04 


0.42 


11.8 


o 


60 


Comparative 
Example 4 


0.25 


0.03 


0.30 


10.6 


o 


60 


Comparative 
Example 5 


0.25 


0.03 


0.33 


11.3 


o 


61 


Example 5 


1 0.27 


0.04 


0.14 


15.2 


O 1 60 
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When each of the obtained film rolls (500 mx2 rolls) was passed in a 
printing apparatus at a line speed 100/min, no wear debris was observed in 
any of guide roUs in the case of the fflms of Examples 1 to 4 and on the other 
hand, when fihns of Comparative Examples 1 to 5 were used, with eye 
observation, white powder-like wear debris were found sticking notably to 
the metal guide roUs (surface-processed with alumite. 740 mm diameter) 
near the roUing out part among the roUs which were brought into contact 
with the easily sUpping coating faces. 

After each obtained film was thermally shrunk and attached to 500 
ml beverage PET bottles in a manner that the easily sHpping fece was in the 
outer face side and then PET bottles were fed to an automatic venting 
machine. No clogging took place among 500 bottles in the case of the films 
of Examples 1 to 4. On the other hand, 1 among 500 bottles was clogged for 
Comparative Examples 5 and 6, and 4 among 500 bottles were clogged for 
Comparative Example 3. 

(Example 6) 

Apolyester composition containing 6 mass % of polyethylene 
terephthalate, 14 mass % of polyester comprising ]00 mole % of terephthaUc 
acid, 30 mole % of neopentyl glycol and 70 mole % of ethylene glycol, 24 
mass % of polyputylene terephkulate. and 56 mass % polyester comprising 
100 mole % of terephthaUc acid, 30 mole % of 1,4-cyclohexanedimethanol and 
70 mole % of ethylene glycol was melted at 280°C and extruded firom a T die 
and quenched by chill rolls to obtain an undrawn film. 

Separately, a 30% by mass water based dispersion of isopropanol 



on 

name 



(IPA) containing a water-based dispersion of a polyester resin (TIE 51, 
manufactured by TAKEKI OIL & FAT CO..LTD.) 53% by mass on the basis of 
sohd matter, a water-based emulsion of polyethylene wax (HYTEC E-4BS, 
manufactured by Tbho Chemical Industry Company, Limited) 40% by mass 
the basis of soUd matter, and an aqueous sodium sulfonate solution (trade 
Effcol 214, manufactured by MatsumotoYushi-Seiyaku Co., Ltd.) 7% 
by mass on the basis of soUd matter was used as the coating solution. 

Successively the undrawn fihn obtained above was coated with the 
coated solution prepared by a fountain method and heated until the fihn 
temperature was increased to 70°C, and then the fihn was drawn by a tenter 
4.0 times in the transverse direction and heat-set d at 80°C to obtain a 
heat-shrinkable polyester type film with a thickness of 50 ^m and coated 
with a coating of 0.05 g/m^. 



(Example 7) 

A heat-shrinkable polyester type fihn was obtained in the same 
manner as Example 6, except that a water-based dispersion of a 
polyurethane resin (Hydran HW 345, manufactured by Dainippon Ink and 
Chemicals. Incorporated) was added in place of the water based dispersion of 
the polyester resin. 

(Example 8) 

A heat-shrinkable polyester type fihn was obtained in the same 
manner as Example 6, except that a water based emulsion of 
microcrystaUine wax (trade name; Nopco 1245-M-SN, manufactured by San 



Nopco Limited) was used in place of the water hased emulsion of the 
polyethylene wax. 

(Example 9) 

Aheat-shrinkable polyester type fihn was obtained in the same 
manner as Example 7, except that sodium diphenyl ether sulfonate (trade 
name; TB 702, manufactured by Matsumoto Yushi Seiyaku Co., Ltd.) was 
used in place of the aqueous sulfonic acid salt solution. 

(Example 10) 

A heat-shrinkable polyester type film was obtained in the same 
manner as Example 7. except that sodium alkylbenzenesulfonate (trade 
name; Invadiile BCN, manufactured by Ciba Specialty Chemicals Co.) was 
used in place of the aqueous sulfonic acid salt solution. 

(Examples 11 to 14 and Comparative Examples 6 to 9) 

Heat-shrinkable polyester type films were obtained in the same 
mamier as Example 6, except that the types and the sUngs of the binder 
resins, the types and the dishes of the lubricating components, the types and 
the amounts of the stearic acid components, and the deposition amounts of 
the easily sUpping layers were changed as shown in Table 3. 

The formulation of raw materials and the properties of the respective 
films are shown in Table 3 and Table 4. 
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Shrinkage ratio 


O <N 

^ CD 


^ C<l '-' o c 
CO CD CD CO C! 


3 O ^ 
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o 

CD 


Solvent bonding 
property 
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) op O O ( 


D O O 
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X 


o 


Transparency 


i o 


3 op O O 


O O X 


O X 


X 


o 


Abrasion 
resistance 


Abrasion 
amount 
g/m^ 

0.18 


0.17 
0.17 
0.18 
0.18 
0.16 


0.14 
0.36 


C<I c 

d c 


D d 


d 


Antistatic 

nvnnprtv 


Surface 
specific 
resistance 
logQ 
10.2 


10.6 
11.0 
11.8 
11.2 
10.9 


11.8 
14.3 
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(Example 16 and Comparative Examples 10 and 11) 

Polyesters to be used for Example 16 and Comparative Examples 10 
and 11 were as follows. 

Polyester a: poly(etliylene terephthalate) (IV 0.75) 

Polyester B: polyester comprising 100 mole % of terephthalic acid, and 70 
mole % of ethylene glycol and 30 mole % of neopentyl glycol (IV 0.72) 
Polyester C: polyester elastomer (reduced viscosity (i,sp/c) 1.30) comprising 
70 weight % of poly(butylene terephthalate) and 30 weight % of 
e-caprolactone. 

(Example 16) 

As a raw material of an Alayer, a polyester composition containing 
30 weight % of polyester A. 65 weight % of polyester B and 5 weight % of 
polyester C. and as a raw material of a Blayer. 10 weight % of polyester A, 66 
weight % of polyester B, 6 weight % of polyester C, 10 weight % of crystalline 
polystyrene resin (G797N, manufactured by Nippon Polystyrene Co.. Ltd.) 
and 10 weight % of titanium dioxide (TA-300, manufactured by Fuji 
Titanium Industry Co., Ltd.) were separately fed to an extruder and mixed. 
The mixture was melted, bonded by feed blocks, and extruded from a T-die at 
280»C while being laminated at the thickness ratio of A^/Aof 12.5 ^25 
^m/12.6 ^un (after drawing) and quenched by chill rolls to obtain an undrawn 
film. 

The undrawn film was coated with a coating solution prepared as 
follows by a fountain die-smoothing bar method and heated untU the film 
temperature was increased to 70«C and then the film was drawn by a tenter 
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4.0 times in the transverse direction to obtain a heafshrinkable polyester 
type film with a coating of 0.05 g/m^ and a thickness of 50 ^m. 

Preparation of the coating solution: a 30% aqueous solution of IPA 
containing water-based dispersion of a polyether resin (TIE 51. 
manufectured by TAKEMOTO OIL & FAT CO..LTD.) 53% by weight on the 
basis of soUd matter, a water-based emulsion of polyethylene wax (HYTEC 
E-4BS, manufactured by Tbho Chemical Industry Company. Limited) 40% by 
weight on the basis of soUd matter, and an aqueous sodium sulfonate 
solution (Effcol 214, manufactured by Matsumoto Yushi Seiyaku Co.. Ltd.) 
7% by weight on the basis of soHd matter was used as the coating solution. 

(Comparative Example 10) 

Aheat-shrinkable polyester type film with 50 ^m thickness was 
obtained in the same manner as Example 15. except that no coating was 
formed. 

(Comparative Example 11) 

A heat-shrinkable polyester type film with 50 ^m thickness was 
obtained in the same manner as Example 15. except that the formulation of 
coating solution was changed. 

Preparation of the coating solution: a 30% aqueous solution of IPA 
containing an aqueous sodium sulfonate solution (Effcol 214. manufactured 
by Matsumoto Yushi-Seiyaku Co.. Ltd.) 7% by weight on the basis of soUd 
matter was used as the coating solution. 
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(Reference Examples 1 and 2) 

The insertion resistance values of labels obtained by printing on 

transparent films are shown. 

The evaluation results of the fihns obtained in Example 15 and 
Comparative Examples 10 and 11 are also shown in Table 5. 
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As being clearly understood from Table 5. the heat shxinkable 
polyester type film obtained in Example 15 was found suitable as a 
heat-sbrinkable polyester type film foraMl label ofaPET bottle and having 

good supping property to the PET bottle without whit« color printing. The 
heat shrinkable polyester type fihn of the second invention has a high 
quaUty and practical usability and is suitable for wrapping shrinkabie label 
of contents, particularly those which are easily deteriorated. 

On the other hand, the heat- shrinkabie polyester type films obtained 
in Comparative Examples 10 and U were found having high label insertion 
resistance although having hght ray cutting function and therefore recuired 
to have supping property by further processing. As described, the 
heat shrinkable polyester type films of Comparative Examples are inferior in 
the quaUty and practical usabiUty. 

EFFECTS OF THE INVENTION 

The heat shrinkable polyester type film of the first invention is a fihn 
excellent in sUpping property and efl'ective to prevent clogging in an 
automatic venting machine in the case of using it for a beverage label and 
having excellent abrasion resistance. 

The heat-shrinkable polyester type film of the second invention has a 
Ught ray cutting fimction without printing and a good slipping property U> a 
PET bottle without requiring white color printing. Accordingly, the fihn is 
remarkably usefid for a label and particularly as a heat shrinkable polyester 
type film with a high product value. 
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